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TELEVISION SIGNAL PROCESSING APPARATUS 
INCLUDING RISE TIME NORMALIZATION AND 

NOISE REDUCTION 

This is a continuation of application Ser. No. 941,498, 
?led Dec. 15, 1986, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to television signal pro 

cessing apparatus and, more particularly, to luminance 
signal processing apparatus including rise time normal 
ization and high frequency noise attenuation. 

2. Background of the Disclosure 
A well known technique for reducing the low level 

10 

background noise in video signals is to selectively re- . 
move (or at least attenuate) high frequency, low ampli 
tude signal components. One type of television receiver 
luminance processor, the removal is accomplished by 
subtracting a ?xed offset from all levels of the sharpness 
or peaking signal. The transfer characteristic of an am 
pli?er used for this purpose in the known processor is 
illustrated in FIG. 1. In that ?gure, solid line a is a plot 
of peaking signal as a function of received signal. 
Dashed line b runs parallel to line a and indicates the 
same transfer characteristic, but without the ?xed off 
set. Vertical line a indicates the magnitude of offset, or, 
in other words, the amount by which the viewer must 
increase the sharpness of peaking signal on mid-level 
transitions in order ‘to achieve the same sharpness as he 
would have had with a linear transfer without offset. 
Line d shows the transfer characteristic at this increased 
level. 

It will be noted that this characteristic results in ex 
cess peaking at high level transitions as indicated by 
vertical line e. This overpeaking is undesirable. 
A further, related problem results from the fact that, 

in presently known luminance processors, the user 
selected peaking level discussed above is maintained by 
monitoring the maximum amplitude of the ?rst or sec 
ond derivative of the peaked luminance signal over a 
whole scene, and then holding this quasi-DC level con 
stant by means of negative feedback to a gain controlled 
ampli?er. This method works well on scenes which 
contain the same magnitude of maximum luminance 
step, e.g. test patterns. It does not yield acceptable re 
sults for the usual video picture material. If the sharp 
ness control is initially set for a pleasing picture on 
“average” scene material, screens having full transitions 
tend to be under peaked, while those with minimal 
transitions (e. g. a fade to black) tend to be overpeaked 
and noisy. 

Finally, it was found that in a known television re 
ceiver, the coring and auto-sharpness circuits described 
above are cascade-connected with the coring circuit 
preceding the auto-sharpness circuit. Resulting wave 
forms for the case of a normal incoming vides signal and 
a smeary incoming video signal are shown on the left 
hand side of FIG. 2, and on the right-hand side of FIG. 
2, respectively. It will be noted that the smeary picture 
would have a peaking signal (line b) of lower amplitude. 
The waveforms after coring in the respective cases are 
shown in line c. It will be noted that the smeary incom 
ing signal results in a relatively large zero output peak~ 
ing signal between the positive and negative half cycles, 
since a ?xed amplitude core has been taken out. As 
illustrated in line d, the output of the known auto-sharp 
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2 
ness circuit receiving the known coring signal illus 
trated in line c would have different effective coring 
widths depending upon the type of signal received. The 
coring width for the smeary signal may well be too 
wide to be acceptable. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to furnish 
apparatus maintaining a selected peaking level, but 
which does not result in the underpeaking and over; 
peaking of the known luminance processor. Finally, it is 
an object of the present invention to teach the intercon 
nection of the above-mentioned circuits so that the 
excessive coring width which might otherwise occur is 
prevented. 
The coring circuit used with the present invention, 

prevents overpeaking on high level transition resulting 
from use of the coring circuit described above by apply 
ing the incoming video signal to a linear ampli?er 
whose ampli?cation starts at the zero input/ zero output 
voltage point. This linear ampli?er is gated on when the 
incoming signal exceeds a predetermined threshold 
level and is gated off when the incoming signal level is 
below this threshold. Preferably, the gating circuit is 
responsive to the absolute value of the input signal am 
plitude. With this circuit the television viewer may set 
the sharpness level at any point without creating over 
peaking at any other point. 
The apparatus according to the present invention 

further comprise circuitry which furnishes a television 
peaking signal with substantially constant transition 
times independent of the amplitude of the transitions. A 
signal processor including a gain controlled ampli?er 
receives the incoming video signal which undergoes 
transitions having varying amplitudes and varying peri 
ods. A ?rst feedback circuit generates a feedback signal 
which has an amplitude varying as a function of both 
the transition amplitudes and the transition time. A 
second feedback circuit generates a second feedback 
signal which has an amplitude independent of the transi 
tion time but varying as a function of the transition 
amplitude. A gain control signal is derived from the two 
feedback signals by subtracting the second from the 
?rst. The resultant gain control signal is independent of 
the transition amplitude. When this gain control signal 
is applied to the gain control ampli?er to control the 
gain thereof‘, the resulting video output signal is a televi 
sion peaking signal having substantially constant transi 
tion times independent of the amplitude of the transi 
tions. 

Further, in accordance with the present invention, 
the above described rise time normalization circuit (64, 
66, 68, 78, 86) is connected prior to the non-linear noise 
coring circuit in the direction of signal flow. The non 
linear circuit therefore operates on video signals having 
more uniform transition times and the possibility of 
excessive coring widths is prevented. 
The present invention, as well as additional features 

and objects thereof, will be better understood with 
reference to the following description taken in conjunc 
tion with the below-described drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shows the transfer characteristic of a known 
coring circuit; 
FIG. 2 shows waveshapes resulting from prior art 

incorrect connection of coring and auto-sharpness cir 
cults; 
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FIG. 3 illustrates the transfer characteristic of the 
coring circuit according to the present invention; 
FIG. 4 is a schematic circuit diagram of a coring 

circuit according to the present invention; and 
FIG. 5 is a block diagram illustrating a luminance 

processor including the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The coring or noise reduction circuit according to 
the present invention has a transfer characteristic as 
illustrated in FIG. 3. It will be noted that the character 

' istic contains two points of inflection of each polarity 
and will provide, for signals exceeding some absolute 
value, the same signal as a linear transfer characteristic. 
This characteristic is simple to implement by use of a 

h transmission gate, switch or amplitude modulator 
which blocks the peaking signal as long as the absolute 
value of the input signal amplitude is less than a prede 
termined threshold amplitude. 

In the coring circuit diagram of FIG. 4, the lumi 
nance current is denoted by Ii". It creates a potential 
V,-,, at an input terminal 10. Terminal 10 is connected to 
reference potential (e.g. QVCC volts) via a resistor 11. 
Two resistors, 12 to 14 have a common point connected 
to V"): The other ends of resistors 12 and 14, respec 
tively, are connected to the emitter-collector circuit of 
a respective transistor, 16 and 18. An external coring 
threshold adjustment set by the viewer (see also FIG. 5 
coring amount input) controls the bias applied to the 
respective transistor bases, directly in the case of tran 
sistor 18, and via transistors 15 and 17 connected in 
parallel with transistors 16 and 18 in the case of transis 
tor 16. 

V;,, is also applied to one side of a ?rst comparator 20 
and a second comparator 22. The other comparing 
input of comparator 20 is connected to receive the volt 
age V,, at the collector of transistor 16. The other com 
paring side of comparator 22 is similarly connected to 
receive the voltage V1 at the collector of transistor 18. 
The comparator outputs are respectively connected to 
the base of a transistor 23 and the base of a transistor 27, 
which form part of a transmission gate 24. The output of 
the transmission gate 24 is available at a terminal 25. As 
illustrated in the overall block diagram shown in FIG. 
5,.this output is then combined with the incoming lumi 
nance signal after optional shoot limiting. A shoot limit 
ing circuit is not essential to an understanding of the 
present invention. It will therefore not be discussed 
here. 
The above-described circuit operates as follows: 
User adjustment of the external coring adjustment 

(coring amount) changes the bias on transistor 18 and 
transistor 16. The current flow through the two transis~ 
tors is changed, in turn, changing the voltage drop 
across resistors 12 and 14. Voltages V“ and V1 change 
accordingly. Voltage V“ is applied to one side of com 
parator 20, the other side of comparator 20 receiving 
voltage V,-,,. An output current I“ ?ows only when 
voltage V,-,, is more positive than voltage V,,. On the 
other hand, voltage V1 is applied to one side of compar 
ator 22 whose other side also receives voltage V,-,,. 
However, current I1 ?ows only when voltage V,-,, is 
more negative than voltage V1. All bases of the transis 
tors constituting transmission gate 24 are balanced 
when current I,‘ and current I1 are both zero. Either 
current I1 or current I“ will bias the transmission gate 24 
to the “on” state. Since Vin is applied to the base of 
transistor 23. and the collector of this transistor is con 
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4 
nected to the input of transmission gate 24, variations in 
V,-,, will result in corresponding variations at output 25 
of transmission gate 24 as long as either current L, or a 
current I1 ?ows, i.e. as long as the magnitude of Vin 
exceeds a predetermined threshold value. The output 
current signal, Ip, available at 25 is a peaking signal 
adjusted in accordance with the viewers wishes and 
substantially free of high frequency low amplitude 
noise. 

The overall luminance processor including the pres 
ent invention is illustrated in block diagram form in 
FIG. 5. In FIG. 5, the CVBS video signal input is re 
ceived at a terminal 50. The chroma and luminance 
signals are separated by circuitry which is not part of 
the present invention. The chrominance signal is avail 
able at a terminal 52, while a restored combed lumi~ 
nance signal is furnished on a line 54. The luminance 
signal is subjected to frequency response equalization in 
a circuit generally denoted by reference numeral 56, 
and coupled through a coupling network and a peaking 
?lter to the luminance processor. The part of the lumi 
nance processor which includes the present invention is 
enclosed in dashed lines and generally designated by 
reference numeral 55. The peaking processor receives 
‘the luminance signal and applies it directly to a sum 
ming circuit 62. In addition, it receives from external 
peaking ?lter circuitry a peaking input signal suitable 
for generation of a peaking signal. In this example, FIG. 
5, it is the difference between Ycmp) and Y'csup). The 
peaking input signal is applied to a gain controlled 
ampli?er 64, which receives a gain control signal on a line 
66. The output of amplifier 64 is applied to two threshold 
comparators shown in detail in FIG. 4 and discussed 
above. The threshold comparators are denoted by 
reference numeral 60 and 61, respectively in FIG. 5. The 
outputs of the threshold comparators are connected 
through an OR gate 63 constituted by node 21 in FIG. 4 
to a transmission gate 67. V 

The output of stage 64 is also applied to a shoot limit 
ing ampli?er stage (not part of this invention) whose 
output is applied to transmission gate 67. The output of 
transmission gate 67 is applied to the second input of 
summing stage 62. The coring, shoot limiting stage, if 
any, and summing circuit 64 are referred to as additional 
means herein. Together with amplifier 62 and its associ 
ated feedback circuits 70-78 and 86 described below, 
the additional means constitute a linear rise time nor 
malization circuit. The signal at the summing circuit 
output, denoted by reference numeral 68, is applied to a 
?rst high-pass ?lter 70 which has a cut-off frequency at 
approximately 4 MHz. It is further applied to a second 
high-pass ?lter 72 which has a cut-off frequency at 
approximately 250 KHz. The output of filter 70 is con 
nected through a peak detector including a diode 74 and 
a capacitor 76, to the inverting input of a difference 
ampli?er 78. The output of ?lter 72 is connected 
through a gain controlled ampli?er 80 and a peak detec 
tor, consisting of a diode 82 and a capacitor 84, to the 
non-inverting input of difference ampli?er 78. The out 
put of ampli?er 78 as ?ltered by a capacitor 86 is applied 
to the control input of gain control ampli?er 64. 
The above described circuits operate as follows: 
The incoming luminance signal is applied to one sum 

ming input of summing circuit 62. In addition, the peak 
ing signal to be added to the luminance signal is applied 
to the second summing input of summing stage 62 via 
the noise coring circuit. The operation of the latter was 
described in detail above and will not be repeated here. 
The output of the summing circuit is fed back via two 
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feedback circuits. The ?rst is a high-pass ?lter 70 (part 
of ?rst feedback means). Due to its high cut-off fre 
quency, namely 4 MHz, the output of this ?lter will 
have components which vary both as a function of the 
amplitude of the particular transition and the rate of 
change of that amplitude, i.e. the time required to ac 
complish the transition. On the other hand, the signal at 
the output of ?lter 72, part of the second feedback 
means, will vary substantially only as a function of the 
change in amplitude undergobne by the signal during 
the transition. Following peak detection, the output of 
filter 70 is subtracted from that of ?lter 72 in difference 

» ampli?er 78. Difference ampli?er 78, high-pass ?lter 70 
and high-pass ?lter 72 together with their associated 
circuitry constitute feedback means. The gain control 
signal at the output of difference ampli?er 78 is thus a 
signal which varies as a function of the time required to 
accomplish the transition, independent of transition 
amplitude. Since the feedback loop will tend to keep 
this signal constant, the time required for the transition, 
i.e. the rise or fall time of the peaked luminance signal at 
the output of circuit 62, will be substantially indepen 
dent of the change in amplitude involved. 

It should also be noted that gain controlled ampli?er 
64 precedes the coring circuit in the signal processing 
chain. This sequence of operation thus minimizes the 
possibly excessive coring width which would result if it 
were to be connected after the coring stage. 
Although the invention has been illustrated in a par 

ticular preferred embodiment, it is not intended to be 
limited thereto. Many variations in operation and con 
struction will readily occur to one skilled in the art and 
are intended to be encompassed in the scope of the 
invention, as claimed in the following claims. 
What is claimed: ’ 
1. Apparatus for furnishing a desired television signal 

having substantially constant transition times indepen 
dent of the amplitude of said transitions, comprising 

gain controlled ampli?er means for receiving and 
amplifying an input signal undergoing transitions 
having varying transition amplitudes and varying 
transition times, and furnishing an ampli?ed video 
signal in response thereto; 

additional means connected to said gain controlled 
ampli?er means for furnishing a video output signal 
of said apparatus at least in part in response to said 
ampli?ed video signal; 

feedback means connected to said additional circuit 
means for generating a gain control signal having 
an amplitude varying only as a function of said 
transition times; and 

means for applying said gain control signal to said 
gain controlled ampli?er means to control the gain 
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6 
thereof, whereby said video output signal consti 
tutes said desired television signal. 

2. Apparatus as set forth in claim 1, wherein said 
feedback means comprises ?rst feedback means con 
nected to said additional circuit means for generating a 
?rst feedback signal having an amplitude varying for a 
function of said transition amplitudes and of said transi 
tion times, second feedback means connected to said 
additional circuit means for generating a second feed 
back signal having an amplitude independent of said 
transition time but varying as a function of said transi 
tion amplitude, and 7 
means for combining said ?rst and second feedback 

signal to generate said gain control signal. 
3. Apparatus as set forth in claim 1, wherein said 

additional circuit means comprises summing circuit 
means having a ?rst and second summing circuit input 
and a summing circuit output, and signal processing 
means interconnected between said gain controlled 
ampli?er means and said second summing circuit input; 

further comprising means for applying said input 
signal to said ?rst summing circuit input. 

4. Apparatus as set forth in claim 2, wherein said first 
feedback means comprises ?rst high-pass ?lter means 
having a cutoff frequency above 4 MHz. 

5. Apparatus as set forth in claim 2, wherein said 
second feedback means comprise second high-pass ?lter 
means having a cutoff frequency at approximately 250 
KHz. 

6. Apparatus as set forth in claim 2, wherein said 
combining means comprises differential ampli?er 
means. 

7. Apparatus as set forth in claim 2, further compris 
ing ?rst peak detector means interconnected between 
said ?rst feedback signal furnishing means and said 
combining means. 

8. Apparatus as set forth in claim 5, further compris 
ing second peak detector means interconnected be 
tween said second feedback circuit means and said com 
bining means. 

9. Television signal processing apparatus comprising 
rise time normalization circuit means receiving said 

television signal and generating a normalized rise 
time signal in response thereto; and 

nonlinear coring circuit means connected to the out 
put of said rise time normalization circuit means for 
generating a signal having decreased high fre 
quency noise in response to said normalized rise 
time signal, whereby said rise time normalization 
circuit means operates independently of nonlineari 
ties in said nonlinear coring circuit means. 

* * * 1R * 


